Abstract-The growing need for accessible websites cannot be overemphasized as it has posed a major challenge in the world of Information and Communication Technology (ICT). Most businesses have gone online in order to improve their market value; the banking sector is not an exception. In an attempt to satisfying customers, websites developers have violated most of the websites standards. The banking sector is one area that carries out most of its activities online. Therefore, it is important that their websites be accessible to all especially people with visually impaired disability and more so, regardless of the browsing technology being used. This study evaluates the accessibility and usability of Nigeria banking websites using some automated tools and manual inspection method. This is done in order to know the conformance of the banking websites with standard as specified by Web Accessibility Initiate (WAI). Results from the study indicate that some of the websites do not conform to the expected standard. Hence, there is need for substantial improvements on most bank websites in Nigeria
I. INTRODUCTION
Over the years, proliferation of the internet has led to technologies adoption by banks to develop websites so that customers can easily carry out transactions. Apparently, every viable bank aims to achieve tremendously well in the market hence there is need to ensure that their banking website is accessible and usable [1, 2] . Website usage in today's business world knows no bound and this can be beneficial in improving productivity and streamlining processes. However, if the customers and visitors do not find the website easy to use, they will not carry out the expected transaction and this may lead to loss of money which may negatively impact the business [3] . Therefore, it is paramount an essential for banks to have an accessible and usable websites to ensure good quality service delivery [4, 5] . In Nigeria it is reported that 42% of bank customers used online banking platforms to carry out one or more banking transactions while 77% used the social media. [6] . Though the figure is still low, however there is significant increase as compared to previous years when banking operation were not online.
It has been pointed out that usability and accessibility are among the vital factors in website development [7, 8] . Users of the internet are on the increase and organizations are moving towards online delivery of products or services which is normally carried out on a website. Hence, for an effective online delivery of products or services, users of the websites must find them usable and accessible at all times. This will lead to increase in customers' satisfaction and consequently increase in market sales [9] . In this dispensation, a bank is inoperable without a functional website, hence the need arises to have a website that is both accessible and usable.
World Wide Web Consortium [10] defines accessibility on the Web as "an attribute by which people with disabilities can perceive, understand, navigate, and interact with the web, and they can contribute to the web." Based on this definition, accessibility is aimed at eliminating any form of limitations encountered by people having any type of disability. These may include people with visual, auditory, physical, speech, cognitive, and neurological disabilities in order to make the content on the Web accessible to anyone. With good website accessibility in place, the opportunity for banks to connect to a large number of people with abilities and disabilities increases. Obviously, these people form a significant market segment that is essential for business growth. Transforming business and adapting technology to meet the need of people with disabilities leads to promotion of business. This will ultimately lead to significant improvement in investment of money, time and resources. Persons with abilities also have needs to be met; as such every design should be geared towards catering for the needs of every customer (both with abilities and disabilities) of a bank. On the other hand, usability is defined by the International Standards organization's ISO 9241 standard [11] as "the extent to which a product can be used by specified users to achieve specified goals with effectiveness, efficiency, and satisfaction in a specified context of use [11] The prerequisite for a firm's success at the strategic level is website usability because users of a website cannot be attracted to a site unless they can navigate the website easily [12, 13] . As a result of this, a lot of pressure is being put on website developers to improve usability since users are presented with abundance of service choice and the ease to leave a website with just a click.
In this paper, the banking websites are evaluated based on accessibility and usability since most financial transactions are being done through online banking nowadays. The evaluation focused on top ten bank websites out of the twenty-two commercial banks in Nigeria.
i) Accessibility Guidelines
The Web has gradually an important resource in many facets of life in the contemporary era. Its usefulness is visible in education, government, commerce, health care, recreation and agriculture sectors among others. It is very crucial that the Web be accessible in order to provide equal opportunity and access to people with disability. There are standards that a website must conform to in order to be considered accessible -the accessibility guidelines. Web Content Accessibility Guidelines (WCAG) 2.0 refers to a wide range of recommendations for making Web content more accessible. WCAG 2.0 is based on four central principles which are: perceivable, operable, understandable, and robust. The fundamental framework for ensuring content accessibility are provided by some specific guidelines which are covered by these four principles. There are total of twelve guidelines, which are based on a set of well-defined and testable criteria used in measuring accessibility conformance. They are rated either as A, AA, or AAA, with AAA having the highest level. The rating is to ensure the fulfilment of the accessibility requirements for different circumstances [10, 14] . Furthermore, the guidelines provided by WCAG 2.0 are very informative and technical, with each defining three tiers of accessibility. Each guideline also has a set of checkpoints that web developers can use in order to ensure that different types of users will have easy access to their websites.
ii) Usability Guidelines
A significant part of a website's success is its ease of use, or simply its usability, especially with websites becoming more and more complex and interactive. Usability is essential to create an effective web presence. To design a usable system involves far more than mere application of guidelines. However, significant contributions can still be made through guidelines to usability by promoting consistency and good practice.
Over the years, there have been development of various website usability guidelines and yet there is currently no guideline set that has been established as a standard guiding framework [1] . Early collections of usability guidelines contained over one thousand rules to follow consequently, a much smaller list of nine principles were presented by [15] . Some principles of good design according to [16] are as follows: the use simple and natural dialogue, speaking of the user's language, minimising memory load, consistency, provision of feedback, providing clearly marked exits, provision of shortcuts, provision of good error messages and prevention errors in the first place.
II. RELATED WORKS
Over the years, several studies on website evaluation have been carried out, most of which are geared towards accessibility and usability. There are variety of methods for evaluating user interfaces [18] . Researchers have evaluated websites from functionality, navigation, quality, accessibility and usability points of view [19, 20, 21, 22, 23] . Recently, the use of automated tools in carrying out the evaluation have gained tremendous popularity [24.25] ,.
There is a high usage of the web especially in Nigeria due to the availability of tablets, PCs, and mobile devices which comes in handy. With these devices and access to the internet, the disabled find it difficult to access much of the information on website due to lack of accessibility. The same is applicable even to people without disabilities, who are also constantly faced with usability issues [26] . Research has shown that the most websites are not providing adequate levels of accessibility to both able and disabled persons [27] . The success of any banks are most often hampered by inaccessibility; whether offline or online. A bank's website cannot be usable if it is not accessible. [28] conducted a research which shows that usability is a measure of accessibility hence; accessibility should be given utmost importance.
[ 29] proposed and tested a model known as the Web Assessment Index (WAI), which was used to evaluate the quality of e-banking websites. Four criteria of speed, website content, navigability and accessibility were used in the study. The results from the study show that there was demonstration of high level of flexibility of WAI by Spanish banks. They also detected the main weaknesses of the web pages assessed. [26] also evaluated the accessibility of Indian banking website using the conformance method and deduced that all the website had one or more accessibility issues which implies that none of the websites were accessible.
[30] explored the accessibility level of banking and financial systems for blind users in USA. It was reported that several of the websites used in the study did not totally conform to accessibility standard. As a result, a high percentage of the participant reported accessibility problems. In Brazil, a study was conducted to evaluate the functionality, reliability and usability of quality of I.J. Information Engineering and Electronic Business, 2019, 2, 44-53 user interaction with the internet banking website in the country [19] . [31] had in their study evaluated the websites of banks in Pakistan by using automated tools based on W3C web accessibility standards. The tools used are functional accessibility evaluator and total validator. Results obtained also showed that most websites were not built according to Standard accessibility rules.
Several ways of evaluating website accessibility include user testing, subjective assessment, screening technique, conformance review and barrier walk-through. Two critical components as stated by [18] are essential in determining website usability: Ease of use and Navigation [20] .
In addition, [32] is of the opinion that usability improvement is related to navigation, link appearance, and the provision of more positive features like search boxes and breadcrumb trails.. Web usability research covers the work of [1] which utilized user heuristic evaluation method by using eight website users as evaluators and employing the instrument developed by [33] to determine the usability of all banks in Taiwan. Web navigability structure of India e-banking websites was investigated by [34] . This is to know the ease at which users can move from one content to another using hyperlink within the websites. The study found out there was significant difference between the navigation of websites in public and private. The popularity and importance of the websites were also tested using Google page rank and Alexa rank. Other studies that involve the use of automated tools in other websites domains are as follows; [35] study involves the use of two automated tools; site analyzer and qualidator tool to evaluate the universities of Punjab website to find out their usability level. The need to incorporate accessibility and usability criteria into products applications and design was emphasized in the study to investigate the accessibility and usability of Malaysian higher education website [36] . Automated tools were used to evaluate academic websites in Nigeria by [28] . In the study, website accessibility checker, WAVE and HERA were used for the evaluation and the result showed that all the websites were not in compliance with WCAG.
Another usability guideline developed by Nielson [15] to upload speed and page size of the main page and broken links existence was being adopted for evaluating the usability of banking websites. Conformance review method using automated tool and manual inspection was adopted in this study.
III. METHODOLOGY
The methods adopted in this study involve sampling of websites from list of commercially active banks in Nigeria to the evaluation approaches used in assessing the websites. Each of these approaches are further described below.
i) Sampling
Out of twenty-two commercial banks in Nigeria, ten were purposefully selected on the basis that they were the best top ten. Table 1 shows the list of the ten banks along with their URL and abbreviations. Subsequently, their abbreviations as represented in this paper shall be used for the purpose of clarity.
The evaluation method used is the Conformance review which is an analytical method that is based on standards and/or guidelines. It also includes computer-aided testing with accessibility tools. The key set of guidelines for assessing the accessibility of websites is the WCAG developed by the Web Accessibility Initiative (WAI) [37] . The first version, WCAG 1.0 was published in 1999 [38] while the second version known is known as WCAG 2.0 [39] . Both versions are expected to be used in parallel for some time. A quality website must conform to these standards to be considered usable and accessible.
Automated tools such as European Internet Inclusion Initiative (EIII) Tool [40] , Wave tool [41] and Achecker tool [42] were used to evaluate the accessibility. Since usability is a measure of accessibility, attention was focused more on accessibility. The usability evaluation was done using Pingdom Website Speed Test [43] [46] was used to check for broken link from the websites. The strategies described below were adopted in checking for the accessibility of the banking websites.
ii) Graphical browser testing
The Mozilla Firefox Web browser was used to visit each of the 10 banks' home pages by following these steps:
To test for alternatives text provision for non-text content, the home page images were turned off by the use of Firefox Web Developer Extension software [47] . This is to know whether the alternate text was both accessible and proper. The home page font sizes were also altered in order to see if variation effect caused any decomposition or distortion in the page.
Furthermore, home pages of each of the banks' website was also viewed using different screen resolutions: 1024 × 768, 1280 × 800; 1280 × 1024; and 800 × 600 [48, 49] and 1366 × 768, which is the dominant resolution [50] . They were examined at each resolution to determine whether they fit within the screen without the need for horizontal scrolling.
Colorblind Web Page Filter by [51] was also used to change colors to the gray scale to test the websites with people who have color blindness . This is to know whether they are able to perceive and check if everything on the page was still clearly visible.
Other disabled users especially those with mobility impairments who cannot use a mouse also require the ability to navigate the web only through the keyboard [10] . Each home page was also tested to check for possibility of navigating through all the links using only the Tab key on the keyboard.
iii) Text-only browser testing
The Lynx browser which is a text-only browser was used to test each home pages of the bank. During the test, Lynx was used to check for the availability of all information contained within the page and to ensure that it is visible with a graphical browser. It further checks that it was in a format that was both readable and understandable. This verbalizes content for those with visual impairments and it is a useful check on the accessibility of Web pages in practice [52] 
iv) Automated Testing
The different automated tools used to determine the accessibility features of the websites include European Internet Inclusion Initiative (EIII) Tool, Wave and the Achecker tool. Though these tools cannot adequately measure accessibility, they are able to provide some clues into accessibility related problems. They provide data about whether an image has ALT text but cannot check the validity of the text itself. However, when combined with other methods, the overall evaluation process is improved and is easy to determine if a website meets accessibility guidelines or not [53] . Despite the various evaluation tools listed by the W3C [53] , Achecker tool has been the most widely used for evaluation.
v) Mobile friendly testing.
The use of mobile devices in the current technological advancement has increased greatly. Mobility devices such as apple IPad and Samsung are now of most preference among computing devices because of its portability. As such there is need to evaluate a websites' mobile friendliness to ensure that a website render as well on mobile devices as they would on other platforms. The banks' websites were examined using Google's mobile-friendly test [54] which analyses a given URL and then check the degree to which its design is mobile-friendly.
IV. ANALYSIS OF RESULTS
The results of the evaluation test on the banks' websites are presented as follows
i) Mobile-friendly test
Considering the fact that mobile penetration in Nigeria is one of the highest in the world and most customers would in most of the times want to access their bank websites via mobile platform; the mobile friendly test was conducted.
The mobile-friendly test was found to be considerably appropriate in the sense that 70% (7 out of 10) of the bank's websites passed the test. At the time of carrying out the test, the websites of DB and GTB were not reachable and UBN was rated not mobile-friendly. Table  2 depicts the final result after carrying out the mobile-friendly test on the websites. The various test conducted include testing the websites on various screen resolution; checking for alternative text on all images on the website; navigation; grey scale and checking if text size modification causes any distortion on the page's layout. Using Firefox extension, images were turned off to check for Alt text. 60% of the website scored poorly because there was no appropriate Alt text for all images. The other websites scored fairly because they had at least one or two images with appropriate Alt text especially their logo but none of the website had all images with Alt text hence, none had a good score.
To check if color blind users could access the websites, Toptal color blind webpage filter was used to change the color of the websites to grey. All the websites scored well in this category. To check if all links could be accessed using just the tab key and shift + tab; internet explorer was used to view all the websites. Only 10% of the website (i.e. FBN) had a good score. 20% scored poorly. 70% scored fairly because all the sub-links could not be accessed using just the keyboard. The results are depicted in tables 3 and 4. Table 3 . Result of the Graphical-browser test. Table 4 . Result of the screen resolution test.
All the websites were good on two screen resolutions (i.e., 800 x 600 and 1024 x 768). While on the other resolutions they fared poorly meaning that on such resolutions, the websites will be too large to fit the screen and so would require horizontal scrolling. Only GTB had a good score on resolution 1280 x 1024.
iii) Automated test
The results of the aforementioned tools are shown in Table 5 . AChecker results indicate that SB had no accessibility issues. Others had several known problems (KP), likely problems (LP), and potential problems (PP) at various degrees. UBA had the highest KP. The report from the Wave tool in table 7 shows that UBA recorded the highest numbers of errors and alerts. While DB recorded the highest number of contrast error, SB recorded the least. Also, SB recorded the least number of contrast error and UBN had the least errors. GTB was not reachable (NR) at the time of the research. 
iv) Text-only browser test
In this category, all the websites scored poorly because none of the page was understandable on the Lynx browser, neither was all the information available nor was it readable. The result is shown in table 8. 
v) Usability Analysis
The usability aspect takes into account the readability, optimization, broken links, load time, and page size of each of the websites. The evaluation showed that the optimization of most of the websites is low and there is likelihood of a slow user experience. The websites that had a fair score indicate that the pages are missing some common performance optimizations that may result in a slow user experience. Only Union Bank had a good score. In terms of broken links, all the websites have the existence of broken links except Ecobank.40% of the sample website had a load time greater than 10s. The page sizes are all above 34kb. Therefore, the websites cannot be considered usable and so requires improvement. The overall result is shown in table 9. Table 9 . Usability analysis
The readability aspect evaluated all banks to be readable though to a certain age interval, this gives an insight into how readable the website is or how a document can be clearly understood. For banks whose website can be understood by people with age 14-15 implies that they are less readable than those whose website can be understood by people within age 12-13. Notwithstanding all the websites can be considered readable since the age range for people that could understand the website was still below the age of 18. All websites were available except SB website which could not be reached at the time of the research. The result is depicted in table 10. In the analysis so far, most of the websites have violated at least one of the website standards. It can be deduced therefore that the banking sector needs to pay more attention to developing websites that give customers easy accessibility and usability. Website developers most times do not want to jeopardize their chance of winning a contract and so do not go into discussing extensively with their customers how accessibility and usability is essential in web development; these customers in question may not be aware since they are not in the field and hence needs to be giving a proper orientation before signing any agreement to developing a website.
Majorly, banking in Nigeria is done online and the website evaluated shows that most of the banks are only concerned about just having a website and not minding its conformance to standards or probably do not know that a website conformance to standards goes a long way to improving customer service. Developers are often guilty in that they pay more attention to satisfying their customers rather than users of the website. This has led to considerably large amount of accessibility issues in most of these websites. On carrying out the evaluation, it has been found than none of the banks' websites is fully accessible or usable. The use of Alt text on images is always taken for granted by most developers as discovered from the study. Most of the websites evaluated were guilty of no Alt text which posed a challenge on accessibility.
The results of the evaluation indicate that the situation of website accessibility and usability of Nigerian banking websites is not very satisfactory due to errors reported by the automatic tools. Thus, it is recommended that banks include accessibility and usability awareness training as part of their training activities; this will help bank's website maintenance team to easily detect any non-conformance in their website. Also, developers need to focus more attention on designing websites to meet standards while taking into consideration the customer's needs and balancing both to avoid conflict.
Also, adequate awareness on accessibility standards among the developers and designers of website is necessary for easy website development, update and maintenance. The designers as well as government should look into this for equal access to websites. So long as the disabled are full customers of a bank, a website that takes them into full consideration should be developed. In handling accessibility issues, people with abilities should also not be left out; they should be put into consideration as well.
In this regard therefore, this study has proven that most of the Nigerian banking websites needs to be thoroughly improved upon to consider accessibility and usability for all. 
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